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terials should ‘heve 8 high thermal. chemical and radi-
h ‘mechanical and electrical strength, in some cases -
they should have & 1low value of the angle of losses, & low electroconductiv-
ity and a. high dinlectrical constant (Re£.1), Some of the more recent
fields of application are sointillation counters, where the dielectrics with
a large width of the forbidden zone of energy are uged, or in axplosives
(Ref. 2), where the electronic and ionic procesnes which oocasionally tuke
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Physico-Chemical Probleme of Dielectrics A051/A029 :

place in the dielectriocs are‘applied; in outlining the physico-chemical
properties of dielectrics, the connection vetween thase propertiecs are dis-
cussed in reference to the energy of the lattice. It is pointed out that,
since little is8 known of the physical processes in dieleotrics when acted
upon Ly an electrical field, chemistry and the science of electrical materi-
als is mostly empiricale The physiocal properties of dielectrics in relation
to their chemioal composition and structure were studied. The dielectrical
properties of simple substances with a known chemiocal composition were in-
vestigated (Ref.1,4—24); It was found that the main properties of the di-
electrics {thermal resistence, binding energy of the elctron in the lattice;
mechanical'strength, optical properties, etc. )y were directly determined by
the strength and nature of the particle bond in the lattioce, Under the ef-
fect of external conditions the interaction‘energyAbetween these particles
can be overcome and the 1attice destroyed. A number of graphs are presented
indicating how the various properties are affected by the lattice energy, i.
8., the energy yalue neceasary %o divide the orystal 1attice, consisting of
ions, %o individual ions and noparation.of these from one another to an in-
finitely large distance at a temperature of absolute zero. The oase of bi- %
nary jonic compounds of the A B, type, a8 dégoribved by Kapustinekiy (Ref. 25), ;
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is given where the calculation of .the energy of the lattices with a coordin-
ation number 6, is_estimated sccording to formula (1): U = 256.1

IR (o o+ D)V W, = o , :
: : -——ir-jrifw— o Where a is the number of oations, b the pumber of anions, WA

5 A "B and Wg the valencies of the enion and the catiom, Ry .

‘. and R. the radii of the ¢corresponding ions for the structure of & lattice of
the sodium chloride type. A later version of the formula, where also the re-
pulsion,as well ?S'the)attraction of the lons is considered, is given aci

W, oW, (a+Db) : : : '
B - (1 - ”94142,)' (2). The ionic orystals have a high
. By * By Ry + Ry R
- yalue of lattice energy and thus also & high.value of thermal and mechanioal
strength. In the case of isodesmic ionic lattices of the same structural
. type, the properties of the materials are conneoted with the energy of the
- orystal lattice determined by the chemical composition, Fig.1 is a graphical
representation-of the effect of the nardness according to Moos, malting

point, electrical strength .of the ionic crystals by the 1attice energy, Fi .2

shows the same relationship for alkali earth metal oxides. From equation 1
it is seen that with a decrease in the size of the particles, which make up

Cé:d 3/1%

U = 287.2
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the lattice, the lattice energy increases. Fig.? represents the relationship
between the change in volume of an.elementary nucleus of a molecule (Ref.})
in various compounds according to data from X-rav analyses, and the lattice
energy for orystals of alkaliuhalide,cgmpounds.‘»Fig.4 gives the relation-
ship of the number of iona n.in cne c¢m’ to the lattioce enorgy for crystals of
alkali~-halide salts. The value of n was dotermined fromt ‘

N'd . v : w 4 23 3 1
n F,z A1-+A2 7(3),‘wbere N is 6?06 16°7, d the Bpoplfic gravity, A, and &,

atomic;weights of the lons. The specific thermal capacity o, at & constant
pressure, is given in Fig.5 in relation to the lattice crergy, and Fig.6 shows
the relationshiyp of the melting heat to the lattice energy. Experiments show-
ed that the optical properties of ioric orystals also depend on the lattice
energy. With an increase in the latter, the absorption of 1light changes in
the infrared, visible and ultraviolet regions agcording to certain rules.
The electronioc polarizability in reletion to the lattice energy for alkaline
" halides is shown in Fig. 8 (Ref.30,31). A decrcase or an ilncrease of the di-
electrical constant and of its components will be noted due to the shift in
the ions corresponding to the change in the ion polarizability of the ions
and their concentration with a change in the iattice energy. Fig. 9 repre-

Card 4/%% -
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gents the change in the electronio ‘component of the dielectrical constant
with a ohange in the lattice energy for crystals of the alkali-halide com-
pound gseries. The relationship of the electroconductivity to the tempera-
ture of ienioc orystals 18 desoribed by the formulas -

& (“ -‘ul/ld , ;ua/m v E - R

=18 + G ¥ ~, where u is fthe activation energy of the libera-

tion prooeeses'or the ions in the lattite. Experimental data ghowed that a
significant increase offthe'highatemperature range of the activation energy
takes place with an jnerease in the 1attice energy of the alkali-halide sult
crystals. The sum of the activation energies at low and high temperatures
was found to depend on the lattice energye The conclusion i® drawn here
that the:electroconductivity'of the crystals is connected with the energy of
the crystal lattice in a law £EQUENGEs Other properties, such as the effect-
ive mass of the electron and the magnitude of the oscillating quantum, are
also thought to depend on the lattice energye 14 is pointed out here that

: these‘relationships must be accurately agtablished. The electricael strength
of the dielectric is thought to increasd with an increase in the lattice
‘energy (Fig.10)o Other propertieﬂ; such as the thermal resistance of the

" Card 5/
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ship to the lattice energy, but thie
since the decomposition of these

tion potential, aswell as the

The raeversd relationship is also observed 1n the case of the

pata obtained from Refe, 9,10 on & comparison of the

d gaseous organic dielectrics with

jo hydroocardon geries showed that the

electrical strength chonges aympatigally with the ¢nangs -in the intermolecu-
- 1ar bond strength and does not depond on the bond strength »ithin the mole-

cule.
ganioc dielectrics (Fig.11)-

These raesults weTe used to form a grap
Furtlier mention is made -of the connection be-

-ovar of the or-

tween.the'physioo-ohemioal properties of dielectrice and the lattice energy

‘when the structure js destroyed.

The con

traversial facts noted in real crys-

tals, vizZ., the:mechanical properties of these single crystals changing ac-

cording to certain rules with the change

in the lattice energy, are explain-

i,ed'by'the_behavior'of the defects, especially of dislocations, j.e., by the

-energy of the crystal lattice.
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One of the possible means for cbtaining a
concentration of the defects in the lattice is the formation of
Upon investigating the electrical properties of the solid
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solutions 0a0-%r0,, a defeot in their structure was noted (Ref.47). A com-
plex investigatio% of the‘phyaioal,prcperties of the solid solutions KC1-RiCl,
© KC1-KBr, NaCl-NaBr was carried out, It was proven that the general charac-
teristic, whioh determines the physical properties of a complex dielsctric,
was the heat of formation. It is expected‘that a drop in the interaction
forces would involve 2 drop in the strength and an increase 'in the defect of
the solid solution. The relationship between the hest of forma%ion of the
solid solution and the average pumber of particles n included in the volume
of the elementary nucleus (for sn ideal single crystal n = 8) leads to the
conolusion that the more heat absorbed in the formation of the selid solution
i{.8., the lower the energy.cf interacztion of the partiocles in the crystal
“1attice of the crystal, the more defeciive is ito atruocture., The connection
‘petween the defectiveness»of the structure and the lattice erergy jeads the
authors to assume that the laws obtained for the single crystels are also ap-
plicable to the polyorystals used -commercinlly. Finally, the asuthors discues
the connection beiween the:physico~chemical properties of solid sclutions of
alkali-halide salts. 1t is said that the introducsion of admixtures into the
orystal can lead to a change in the interastion between the particles of the

, crystal lattice of the substance. Experimental data on the physico_chemical

k’-Gard /1%
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Physico-Chemical Problems of Dielectrics AO51/A029 - . e
~ properties of golid solutions of jonic compounds are compared end certain as- - }
- sumptions are'thérafrom_derived on the interaction of ions in the investigat-
_ed. systems.’ The most important valune characterizing solid solutione is their
heat of formation and reference is made Lo the formula ugsed by Grimm (Ref, 61)
for caluolating the energy of the. erystal iattice. The heat of #ormation of
the solid polution is estimated'experimentnllyvas the difference between the
heate-of‘diaaolution of the golid substance and the mechanical mixture of
vcomponante'having the seme weight and composition. The sonprootion between
the heat of formation and'thefelectrioal propertieslof the alkali-halide
golid solutionavis noted. The slectrical strength of Hacl~NaB:;-KBr~KJ, KCl-
" KBy, NaBr-KBr {s lower than that of,the,componenta.: Solid solutions formed
by heat absorption have & waakened structure and are characterized by & low-
ered eleotrical,~schematic and thermal strength, high dielectrical losto3 and
a defective structure. The electrical‘characteristics of dielectrics are
“connected with other prepertiea; €« in the case of ionic crystals with the
‘jattice energy. in homeopolar crystals with the energy of atomization, in
molecular crystals with the anargy of_intermolecular bonds and in solid so-
1utions with the amount of heat 1ibersted in their formation. All these va-
lues are the nigher, the higher the mechanical,.thormal, shemical and slec-

" card 8/Th.
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N ﬂ‘urlcal strength of the dielectrlcs. The authors poinh out that in selecu1ng
. new materials for ‘diélectrics compounds with highly-charged atoms (borony si-.
:licon, etc. ), should be combined witn non-deforming etoms creating rig gid oonds
- {nitrogen, Fiuorine, ete.).: It 18 worthwhile to investigate the p0881b11—

- ities of using temperatures and pressures obtained in explosive processes end
: hen producing dielectrics to. ‘overcone the high ective-
"~ tion barriers 0 jon. The problem of selecting new d:.e.lectric‘.l )
- materials’ is a ma the chemist,as well as the physmcist.' There are
15 figures, 4 fornulae, 4 table and 81 references? 62 Soviet, 12 English,
6 German, 1 un nidentified. :
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AUTHORS: Melik-'(}a‘%kazi_gan, I.Ya., Treskina, M.N., and’

oTTLE: . The F-Band Half-Width and the Density of F-Cantres in
o Monocrystalline KC1--KBr Solid Solutieons

PERIODICAL: Optika 1 Spektrosxopiya,'1960, Vol.9, No.6, pp 782-78%

. TEXT: s (Refs 3-5) studied imperfections in
_solid solut f i ‘The degree of imperfectlon was
. taken to b2 represented n the density
measured by welghing and the fr -ray diffractlon
crystallography‘ 17 the imperfection o ky defacts
(vazancies), then the maximum of ‘the degree of imperfectich should
. ozeur at the same composition at which the nalf-width of the F-band
i3 greatest. This was found to be true in %Gl-~KBr crystals
(Ref.5)¢ the maxima of the F-band half-width (Ref.l) and the
number of Schottky defects both occurred at 60 mol.% RbCl in KGl.
The present papeT deals with KCl--KBr grystals grown from soiution
~ and from melt. 1t was found that the maximum of the Schottky
defect density (% ) occurred at about 80% KBr, compared with the

‘Card 1/2 _*
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The F-Band Half-Width and the Density of F-Centres in

Monocrystalline KCl--XKBr So0lid Solutions ‘

band half-width (¥) which was at about 704 KBr

also: found that the density of F-centres (ng)

about 504 KBr and minima at 20% and 904 XBr

alue of r, was lower in KBr--KCl solutions than

in pure KBr or in pure KC1l, due to the lower stability of
F-sentres in solid solutions (a. table on page 783),
Ackrovledgements are made to V.V, Boldyrev and A.D, Shchelokov
for their advice. : ‘

There are 2 figures, 1 ﬁéble‘and 6 references: 2 Soviet,
¢ English, 1 German and 1 translation from English into Russian.,

- SUBMITTED: May 3 , 1960
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~AUTHORS: zavadovekayay: Yes Key fvankina, ¥. 8¢y ‘Pelik-Gaykazyan,
: o - Te Yae R : ' o
PITLE: . qne Problem of fhé influence of Annealing onAthe Phyaiocal
.Alkall Haloid Salts

' properties of So0lid Solutions of

PERIODICAL: FPizika tvefdogo tela, 1966, Vol. 2, Xo. 45 DPPe 665-669

TEXT Hixed.crystalﬁ-composad of 51% KC1 and 49% KBr, as woll-as 49.3%
NaCl and 5067% HaBr were bred by Eyropoulos' method. The crystals were
75 hoursj the temperature was

‘kept at 600°C for 5, 10, 20, 25, 50, and

kapt constant with an accuracy of :.2°c with the aid of the recording

device 37 MW-09 (EPP-09). The following was then measured on the orystals:
jinear expansion coef-

density, lattice constant, moleoular concentration,
ficiant, [ ). The cleavege faces of the

and heat,oonductivity,(Tablae {1 and 2).
. pryetale vere examined w : of & polarization microscope and the
camera ™ 3eHut" ("Zenit“);(?igsa

_ -1, 2, and 3). On heating, the vacanocies
qncentrated'and form negative ory

are stals inside. The faces 100} and
ﬁ10?fare pafticularly developed. Cleavage cracks are the cause of the v 5
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The Problem of the Influence of Annealing S/18}/60 002/04/15/034
on the Physical Properties of Solid ‘ --BO02/B063 . -
Solutione of Alkali Haloid Salts . : o
resulting pores which are aligned in one row (Pig. 3). Since the vacancies
- migrate also to the free orystal eurface, a longer heating also leads to
& 8light inorease in deneity., The temperaturs dependence of the eleotriocal
ogonduotivity of & K(C1,Br) orystal var alao determined, The snid orystal
wan heated four times suocessively (Pig. 4). After each heating, conduc-
tivity rose further. This is possibly also due to the pore formation,
" Mention is made of papers by R. I. Garber, L, M, Shamovakiy, and Ya, Ye.
Geguzin. There are 4 figures, 2 tables, and 9 references: 8 Soviet and
1 British, C S . S S

ASSOCIATION: Tomskiy politekhnicheskiy institut - v*(
: (Tomsk Polytechnic Institute) :

SUBMITTED: ' June 16, 1959
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Translation from:; Referativnyy zhurnal, Geologiya, 1957, M 1,
' ' : p 82 (USSRK _ ,
AUTHOR: ' Za\iadovskaya, Ye. K.
—-W—_—"‘_‘——\.

Relationship Between Lattice Energy and the Physical-
Chemical Properties of Single Crystals of Ceslum
Chloride, Wurtzite, Zinc Blende, ard Rutile (Svyaz'
mezhdu energlyey reshetki i filziko-khimicheskiml
svoystvami monokristallov tipa khloristogo tseziya,
vyurtsita, tsinkovoy obmanki i rutila)

: Ti TLE:

‘PERIODICAL: Tzv. Tomskogo politekhn. in-ta, 1956, Vol 83, pp 251-
- 255, | T

ABSTRACT: The relationship of lattice energy to valence and ionic
‘radius in Lonic crystals is expressed by the equation
of A, F. Kapustinskly. A relationship 1s to be expected
between the proporties of crystals and the value of
lattice energy in lonic crystals having different types

: of lattice., Such relationships were found for combi-

Card 1/3 nations crystallizing with the lattice type of fluorite,
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Relationship Between Lettice Energy and the Physical- (Cont.)

cesium chloride, wurtzite, and zinc vlende, A graph showing

relationship of molecular volume to lattice energy for these

minerals shows that the lattice energy, 883 in lattices of the NaCl
type, increases with reduction in molecular volume and abillity to
polarize of the compound, The largest values of lattice energy
are found in combinations that crystallize in lattices of the
wurtzite type; the smallest values belong to crystals with a cesium=~
clhoride lattice. A complication in the crystal lattice 1s A
accompanied by increase in lattice energy. -In the investigated
group of compounds, the physical properties change with a change in
Jattice energy, in a manner gimilar to the group of alkali-halogen

. ecrystals of halite .type. The 1ndices of refraction for crystals of
‘the fluorite type decrease with increase in lattice energy. With i
the same cation, the index of refraction and the ability to polarize B
are less in fluorides than in chlorides, The fuslon temperature of
alkali-halogen compounds with lattices of the cesium-chloride type

" increases with increase in lattice energy. In crystals with lattice
of 'the fluorlte and cesium-chlorlide type, the specific heat
incyreases with increase in lattice energy, 88 it does for alkali-

AP :
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Relationship Between lLattice Energy and the Physical- (Cont.)

halogen salts with lattices of the hallte type. The lattlce energy
_of crystals with the different .lattice types increases with increase
"~ in heat of formation of the compound. The results obtalned permlit
one. to broaden the laws concerning the changes of physical-chemical,
thermal, and electrical propertles, acoording to changes in lattice
energy observed in crystals of the halite type, to encompass ionic
crystals with lattices of two types, Such a generalizstion may be
very useful; for example, for considering the isolation of me terialsa
for a certain value of lattice energy and, consequently, for pre-
paring a dialectric with definite properties.,
Card 5/5 o . . : o o : A. AO‘L!

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920016-4"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920016-4

BT T

| ZAVADOVSEAYA, Ye.E.

alkali metal halides in solid solution3.
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, 3 o ot ‘g, M. Kirova.
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"mne character of the dependence of the electric conductivity of golid solutions on
the composition in the case of temperature variation is determined by the interaction

forces of the ions in the erystal”

: B@orf. presepted ot & Confercoce on Bolid Mclc;ctrics and Semiconductors,
" Pompk Folytechnical Inst., 38 Feb. 58.
(Elektrichestvo, 58, Fo. 7, 63-86)
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”‘t’HE mm—-’n-«mn. of -vitamin 1} daily to -
tats kept oa tull diet, Ihkh h dvlh‘k':l only in vitamin
A, gave uo apparent change of the deve it of symp.
‘toms of A avitambiesis,© Use of 100 units amd of taxic
doses nader such conditions alw bad & similar effect I
- cmup:ulum {s made with & rat gricip which ke recclved 8
small, but sumueut {about 1 lmit daily), sspply of vita-
min .. 0. 8. N. Matsko, K. V. Prokol’evs, and 1. 8.
Dergachev.  Ibid. 28-38. —leradiated ergosteral, in dores
of 50,000 units per 100 g. {ood, causes 3 sharp D b yper-
vitaminosis in chicks o 8 dirt with a limxled vitanin
A content; fewer manifestations occus st the 10,000 unit
lvel. Vitaminz D in subtoxic doses does fiot show &
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Efect of carotese, vitamis C, and nicotinic atid oa the
deve eat of D-b . 8. N. Matsko and
B.V. vadovnk:sla State Vitamin Coatrol Sta., Moscuw ).
FilsTZhar. 5-5°5:R. 37, 233-0(1951).~-Expts. with rats in
which carotene, vitamin D, Srradiated ergosterol, vitamin C,
and gicotinic ackd are used in the dict showed thit carotese
has an antitoxic action in respect to excess bradited crgos-
terol, by hindering the symptoms of D-hypervitaminosis
anrl by jengthening the [He expectancy of the anlinals. The
inimal dose of carotene that causes such action ls much
above the min. orophylactie dose and an incrense of the
dowage leads to greater antitosic sction.  Neithur ascorbic
- acid sor nicotinic scid had such an effect. Generally a dovwe
of 24~i7 Internaticnal units of carotene is necessary for
dear-cut results, G. M. Kusolapofl
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i47-51 S '57.

no.9: %SAIHOM}LLA INFECRIONS, prevention and coptrol,

food pois.(Rus)
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3 p. I. Ob oscbennostyakh Klinicheskoye kart: Kies
| igtggio@{m v.f%f'éfilaktike skarlatiny. Vracheb. delo, 1919, lo. 6, stb. Sh9-50

's0: LETOPIS ZHURNAL STATEY, Yol, 27, Hoskva, 1949,
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_ _ AID P - 2869
SubjJect = USSR/Engingering
© Card 1/1  Pub. 110-a - 2/16 | ‘
f Author : 'Zatado#ékiy;’A.fM., Kand. Tech. Sel.
SO JRMTARAGRIRIEE - -
Title ‘Tﬁ?Tﬁ?ﬁ?gﬁbf‘certain»design elements upon turbine

stage Characterist;cs,

Periodical : Teploenergetika, 10, 9-13, 0 1055
Abstract : Results of experiments made with MGT-1 and MGT-2
' . one-stage turbines on axial and vertical gaps
between wheels and dlaphragms. Experimental data
are given in detail and a mathematical analysis is
_ _ . Included. - Eleven diagrams., ‘
. Institution : Central Boiler and Turbine Institute
. Submitted

No date
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o | PERIODICAL ABSTRACTS ‘
‘Sub.. USSR/Engineering S : v o AID 4153 - P

ZAVADCVSKIY A. M.
ROSU 0 RASCHETE PORSHNEVYKH GENERATOROV GAZA GAZOTURBINNYEKH
USTANOVOK (On designing piston compressors in gas turbine units).
Teploenergetika, no. 1, Ja 1956: 29-35. ,

A theoretical analysis of the various processes which occur in
piston compressor operating under varying working conditions.

A simplified method for their computation and design is pre-
sented. Eleven dlagrams.
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“?zﬂyAnovsxir A.M., kandidat tekhnicheekikh nnuk. E

- Detemining the ranges of transi"ion fron cylindrical to
twisted blading in the stagea of steam and gas turbines,
Energomaahinostroenie n0.8:13-15 Ag 156, . (MLRA 9:10)

(Steam turbines--Bladas) (Gas turbinas--Blades)
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CAUTHOR: Zavadovskiy, A.M., Candidate of Technical Sciences.
~PITLE: “The influence of gaps at the butts of shroud segments of S
' """ working wheels on the characteristice of turbine stages.) |

'(Vliyaniye'shcheley v stykakh segmentov bandazhey rabochikh
- koles na kharakteristiki turbinnykh stupeney)

_PERIODICAL: "Bnergomashinostroyeni e"(Power Machinerx Construction),
o 1 ‘7, Vol. ’ NQ.\B, ppc 26 - 27 (UCS‘SORO -

ABSTEACT:  In steam and gas turbines the blade shrouds on the run~
- ners are made up of segments between which gups are left, “the
number of gaps on a wheel depends on the numbers of packets of
blades, and on some gas turbine blades, when the shroud is
made inbtegral with the blade, the number of the geps is the
same. 8s.the number of Dblades. ,
These gaps cause pover losses about which very little has
been published. There is experimental evidence that the losses
may ve quite appreciable when the blades are short. A brief
‘mathematical analysis of the question is given. Tests were
made, first with & continuous shroud on the wheel; the test
results were used to plot the efficiency curves shown in
' Tig. 2. The shroud was then cut into sixteen segments with
gaps 1.0 mm wide. The tests were repeated, and the results o
-plotted in Fig. 3, show that in this case the maximum efficiency FE8

Card 1/2
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::‘,Dhe influence of @.ps at the ‘butts of . shroud segments of the
working wheels on the characteristics of turbine stages.
(Cont - 114-8-8/16

was 0.5% lower than before. Increase in the gap width to
1.5 mm caused a further approciable drop in officiency.

The losses arc a result of very complox offects duo to
flow of working medium from the blde channels through the gaps,
and also to change of the flow structure in the channels. It
was nob possible to calculate the losses, iHowever, they
could be easily evaluated from experiments as shown in Fig.4.
It is concluded that the. influence of the gaps in the shrouds
on the stage of efficiency is practically equivalent to the
influence of the axial gap between the shroud and the diaph-
ragm., In the plesent tests the degree of reaction changed
very little.

There are 4 :f.’igures and 1- Sla.vic reference.

AVAILABLB- Library of Congress
Card 2/2 '

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920016-4"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920016-4

. ' “ : . ‘ ’ ' - 251
 AUTHOR: gevadovskiv. A.M., (Card. Tech. Sc.) (Central Boller?
N TArDine Lustitute). o
"PITLE: Relationships that charecterise the throughput cepacity
of a turbine stage. (Zavisimosti kharakterizuyushchiye
’ propusknuyu sposobnost! turbinoy stupeni).

- PERTODICAL: "Teploenergetika" (Thermal Power), Vol.4, No.h, April;
_ » — 1057, pp.6-10, (U.S.8.R.)

ABSTRACT : . One of the main aerodynamic characteristics used
, in the design of the flow part of steem and gas turbines
is the relationship that characterises the throughput
capacity of a stage when the working medium passes
through it. This capacity depends on many factors.
Phis article presents & method of determining the
relationships~that_characterise,the throughput of a
turbine stage and a functional relationship is
established between the main aerodynamic characteristics
of the stage. . A formula is given for the flow factor
which is the ratio of the actual to the theoretical
flow, Corresponding expressions-are given for the fixed
and working blading. The method of determining the
theoretical flow is presented on the assumption that the
theoretical velocity corresponds %0 the totai heat drop
on the stage &nd the flow area is equal to the narrow
gsection of the channels between the blades. ?he most
reliable data on the throughput characteristics are
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Relationships thatlcharﬁé%efiéé<fhé”hﬁrdﬁghpuf capacit
of a turbine shage. (Cont.) o 251

obtained by tests on actuel turbine stages., This
_necessitates detalled investigation of the flow before
and after each blade along the pitch and height of the
‘blades with subsequent averaging. This method is very
complex and laborious. Tt is particulerly difficult to
determine the area of the chennels with sufficient
accuracy when the outlet angles are small, It ig much
easier to make the measurements under static conditions
than in an experimental turbine but the flow factors
determined in this way réquire correction, Several
formulae are given to facilitate determination of the

flow passing capacity of a stage. The relationship that

is established bebween the main serodynamic characteristics

of stages makes it possible to use Lwo total character-

jgstics of a turbine stage to find the third. The

practical results thnt con be obtained from tests on
 stages in experimental turbines are:explalned.

No figures, no literature references,
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. high pressure steam turbines. (O

| sssrrace:  mhe mignp

are small so that a considerable

" conditions of nepgative reaction.

Javedovekiy, A.M., Candidate ot Technicel Sciences (Cenfral
THOR - 38TTer and Marbine Tnstltube). oo
ITIE!F'FF*fon“therselection-of:the»degreevof,reaction.in the stages of
*ff“j"9f*Tenyékthysokogo:dgvléﬁiya parovykh turbin.) . .
PERIODICAL: "Teploenergetika’ (Thermal Power), 1957, Vol.
ressure stages of steam turbines have high D/1
ratios so that simple blade forms can be used. Blade heights -

vybore stepeni reaktsii v stup-

4, No. 6,

proportion of the power losses

- in a sbage consists of £low boundary losses. Therefcae, in
- .designing turbine stages with short blades account must be taken
.. of pbeam leakages round the blaedes.,

R With‘a,small-Value-of.reaction~on the design diameter _
(usually the mean diameter) the degree of reactlon on the peri-
pheral diameter will be small and leaks at the shrouds will be
small. However, the blade root is then working in unfavourable

In view of the complexity of

the effects that take place in the flow part of & turbine,
‘particularly when there is nogative rcaction and inflow of-
steam, en experimental investigation wag made on one type of
bleding.The object of study was a stage with cylindrical

~ the mean vheel diametor 43% mm.
I‘la'

TS P R BT R A T

APPROVED FOR RELEASE: 03/15/2001

on the internal diameter 1 mm. The wid*

blading and profiles types TH-2 and T-2. The height of the
guide blades was 30 mm, the height of the working blades 34 mm,

The overlap at the shroud was
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R 1On.the'SelectionhofAthe‘degree of reaction in the std@ga of
h<{‘high-p;essurevsteam.turbines;’(Contg)‘“ S e

oot o of the gﬁide”bladesfwasjﬁsfmm:and»ofﬁthe;workingrbladeswzo oo,
- iphe tests were made in the Central Boiler-Turbine Institute o
on an experimental air turbine type MrT-2. To cause leakage-in
of air the chamter before the wheel was connected through a
throttling valve to the working-mediun supply pipe. For the
=case‘offieakagééeut;thejwo:k;ngmwheelﬁghamber was connected
to atmosphere. - - - I - ;

" 'The experiments revealed the- influence on the stage o
efficiency of losses caused only by reaction and leakage through
the clearances. The results are plotted on a graph which shows

 the change in the maximum efficiency of the stage (without

~ using the exit welocity) and the peaction on the mean diameter
as functions of the reaction on the root diameter for various
~values of leakage-in. The curves show that in the type of
fvage considered there is an optimum maximum value of stage

..~ reaction the popition of which depend.s on the anount of leakage-
in. The curves also show that for small values of reaction
(iess than the optimum) the leakage~in of air considerably
reduces the stage efficiency. Above the optimunm value increased

. leskage~in of alr reduces the losses due to interaction of the
- incoming and maln flows. . . . . . : .

A further graph of the change in the meximum value of the
‘stage efficiency (when the exit wveloeity igs used) as function
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“'On,the‘seléctioﬁ~of_the,de
" high pressure steanm turbines.
“of the reaction

the ‘change in ths efficlency-1
there is negatiwve reaction the

in direction and is accelerated at

645

gree of reachion in the stages of
(Cont.) . - ‘
at tho1réot’diaméﬁer"ﬁhows that 4in this case

g of the same charucter.. s
£low of medium leaking-in changes

When

the expense of the energy

aof:the:main_flow.ufIfuthevreaction[is;positiye,che gain in

speed is partly the result of pressure

to0 the air Jeaking in reduces

‘drop, but in this case

the efficiency. This is shown

in curves of change of stage efficiensy (without using outlet

 velocity) as function of
- Unlike the previous graph,

the reaction at the root diameter.
these curves reflect, in addition %o

‘the effect of the leaking-in on the main flow, the loss of

- ePficiency that results from diminution of the main flow by

~*the* amount- of leakage.

" In oxder

© veaction, visual observations were
" between theggui&e-blades;and‘the working wheel. :
nade for this purpose, which consisted

ing apparatus and probes vith
- Phe attitude of the thread in the flow could be
ts was reversed flow

“device was designed and
of observation windows, & light
fine threads.

_ sesen. In none of the experimen
in regions of negative reaction

‘The influence of leakage-out

istics was investigated when the leakage did not exceed O.5%..
. The data are plotted in o graph,
: R T b —w ks Ea

5 3 N
BHE o B T 4T D) '
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%o investigate effects in the zone of megative

made of the flow in the gap
A special

obsexved;
there was only more turbulence. -
of air on the stage character-

‘and ‘show that such a small
",. ' e _I.;
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- high pressure ste

practical

The following

- gap at _the peripheral
.leakages in_

" the blades.

small amounts (less than 0,5%
- the optimum value of stage re

{AVAILABIE:
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- 0n the selection of the degree of reaction in the stages of
| . am = tur'b?:x}_g.?i_(.g_?ni‘t :A):j:'_‘:_}f_';;l s . s S _'j_fv PSR,

, v _conclusions may be!drawn from the
work: for turbine stages with short blades there is an optimuim
velue of reaction which depends nainly on leakage through the

diameter of the stage and also on
and -out through -the -root -diamétor-

: L - S - UL - G LD of-thestoge, —Tho
optimum working conditions of a tu

( - rbine stage with short blades
" “occur when the reaction is positive over the entire hei
- The amount of leaka
- on the selection’of the best va
~out of working medium through the

S ERCEET
ST

3920016-4

ght of

ge~in has an important influence

8. of -stage reaction. Ieakage-
slot at the root diameter in

) had no important influence on

action'or’on'the’sﬁége'éff;gippy,m“_
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' ZAVADOVSKIY. A H-. kand.bekhn.vauk; BABEHKO Bh L.. huh. o

' Hoteonthe pubncation of the Central Scientific Research
Institute for Boilers and Turbinss entitled "Directives
- on aerodynamic caloulation of the blading in stationary

gas turbines.” Energomeshinostroenie 3 no,12:43 D '57,
, o {MIRA 11:1)

~ (Gas turbinss)
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W&Mﬁmnd. tekhn. ﬂ&v.k‘ mol nl L.. 1”“.

The effeat of 1icks on tha oporation of & turbine atage, Teploensr-
gotika 5 n0,1:28=31 Ja '58, ‘ (MIBA 11:1)

1. ‘ESentral'nW kotlotu.rbinny 1nst1tnt.
(Turbines)
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zmmavsxxt AM,, kand, tokha.nauk; BERIOVICH, A.L., inzhe

tine, Teploensrge tika 12

Study of the cagcads of "mﬂhe of & tur (MIRE 18110)
10,10:63-68 0 165, - S v

1. TSentral'nyy kotlot.urbinnyy inatitut.,
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, Y e tfz%"/boss/1»5/000/01’0/0053/0063
S o 621. 165,533, 6. 601, 24 455
AUTHOR )Zavadovskxy, A, M, (Cannidate ot‘ tcchnical sciencee)- Berkovicht&i.
D -»q{qwnm: ﬁ,“’/l‘z :- " :' e ot ;—-..
mvestigation of gmds + of tnrhn'- rﬁ@m__ _41’1}::

ne. 10, 1965 63 68 R LA

A ,thermodymxmics, 5tcam Q_gggmej e

,-ABS’PRAC'P 'I‘o work out methods for thc design and calculation of elements for
- i-the flow through:section of 5 low prosoure con -'c'r‘xsmg turpine, it is nocesan ry
s ereate o series of high of ficiency profiles far the guiding und opers ating vanes
An {mporiang part of this work ig o, PETiecting of prof,ie Biide 1n special gtoam
fuhes Me arucle HIVEE a survey of the i, 45iC problemsg involved in tae modelung
o a processg lnvolving fiow plast profile grids. The artizle first derives un ey
pression for the logs coefficient in the Buperheated steam region. This is a mea- -
Bure of the power Characteristics of the grid. The article £0€8 on to >onsgider the
case where the process in the grid i 2 3 region and '

ends in/thn wet steam region, Thermodynamic consider:.tiens lead to an express- )
Card 1 i et T R SRt

- 963920016-4"
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:°AP5024138 St
I'jon for determination of the heat 1oss across an ‘element of the grid area. Resultsi e
show that the direction of the water and the steam in fixed grids and in operating
! yvanes approximately coincide, This makes it possible to determine the angle of
' ayit of the stream. The final expression derived for the loss coefficient charact-
erizes the throughput capacity of the profile grid without the influence of end
- effects. Orig. art. has: 16 formulas and 3 figures

| ASSOCIATION: Tsentral'nyy kotloturbinnyy institut (Central Boiler Turbine

. Institute) .,
| BURMITTED: 00 ~ ENCL:00  SUBCODE: IR, I

R REF B0V: 014 | DTHER: 481 -
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ZAVADOVS‘KIY A,zf., Hmd, takhn. na ¢; BABLNKO, Kh.L., kand, tekhn, nauk
b&atnod fo‘ designing partlal turbire stages. Energams!zimgtr::a.:::li

J < > N !‘z‘—:‘
10 nol 6i22-24 Ja o 'ohe e {MIR
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*‘AVADO\"%KI‘E A :‘i.; kau\i tekkumnuks UKQ‘.’\KI‘I ,u,, iu&h. : it
Series of stages of a gas turhins systea wiih larze flow outpat . -
angleS. lav, vys. ucheb zav.; energ. & 110.7:50-61 J1 163, g
(MIRA 1618)
1. T.;antml'rvy kutloturhinuyy 1natitut imami I. I Polzunova,
(Gas t.urbmaa)
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ZAVADOVSKLY, A.M. ’ kand tekhn.nauk

Effect of the pitch ar.d angle ct‘ the guiding blades cn the -
Opemtion of a turbine etage. Teploenergetika 8 no.4:2t~
_304ptel, N (MIRA 14 E)

1. TSentral'nyy Yotloturbinnyy institnt.
s (‘I‘urbines) AR

e -
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AMes Candidateﬁof Technical gciencess
afonov‘:V.Aa. Engineer

" "AUTHORSS Zavadovaki .
e EaEenko,th;L,, Engineer and Ag
ath of 2 Turbine bY

o the Flow P
£ the Initial stage

 TITLE:  ' pormation _
o Undercutting'Blades,o ’
PERIODICAL: Energomaslxinostroyeniye, 1960, No.7+ pp.19-21
TEXT: Work of the Céntral~Boiler Turbine Institute has shown
that in forming and designing the flo¥ path of turbimnes, it is
to proceed by the method of model stages. In this
dercutting the runner
e shaft end.

is maintained J(

to a groupP o
an be

jred about
The charnoteristics

to them‘resulting from
r determined by &
sntistactory

- advisable
methodg the jnitial stage
blades from the periphery and
The pitch of the guidevanes’a
constante This method may b
‘or even to a turbine
n initial stage. '
’ rmance and design charac
and the correcti

initial‘stagd
in principle. b

of the
bine, wh

undercutting‘can,
test on 8 rotating tur

' Card 1/k v
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the Central Boiler Turbine Institute and shows that under certain
coniitions; considerable changes.may pe made 1T the geometrical ‘
dimensions of the‘initial stages Without-appreciable change in the
efficiency, flowvcharacteristics, reactioniand other characteristics.

"~ The initial,stage hasg cylindrical guide vanes and corresponds

closely to profile TH-2 (TN-2) ©of the central poiler Turbine

Institute, The yunner blades are twisteds Fig.} shows tbeir

profiles at fiVe.sections along the heighto puring the course®

of the tests, the runner plades were shortened from the toP, while .

“the number of,blades_and angle of installntion remained unnltered.
_Correspondingly, the free ends of the guide vanes were cut off .
vGeometriqal data about the stages used are tabulated. The runnefl

plades were unshrbuded put votb ends of the guide vanes Were let

into the turonine £ramé, 80 that,there were DO 1eaks-betwaen them

card 2/ h o ' :
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- 8/114/60/000/007 /005 /004
E194/E455

~ Formation of ‘the Flow Path of a Turbine by Undercutting Blades
+ of the Initial Stage o ' :

..and the rotor, - During the co rse of the investigations of each
,‘individuallyeproduced.stage, the angle of installation of the
‘gulde vanes was alterod Several times,  The rosults of the testa
are plotted in Fi 8, curves being given of efficiency,
change of ‘reaction alon
unction of gap between the rims,
n beyond the-dlscharge
vestigated will be of
: used as an intermediate stage
over a wide range of velocity ratios Numerous’data.on
efficiency obtained ] i es newly-formed by
the same angle of installation of the
he effidiency'commences to drop onl
owed that ’
¢tion, but this
altering the angle of

installation, _ ' © efficiency is plottedq
Card' 3/4 _ S ’
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- BT9Al '
s/u4/60/ooo/qo7/oo5,'009
« , E194/Ek55
- Formation of the Flow Path of 4 Turbine by Undercutting Flades
sof thé?Initia;cStage‘ o ST : .

particularlY'important in this case, namely the influence of :
- variations.in flow before the runner rim and losses due to friction .
< . ,1n‘the,gngular-surfaces;' It is concluded that this method of
-~ [ forming'the flow paths of turbines ig simple and easy to make,
i It should afford the possibility of ihtrbducing extensive
Standardization of turbine stages, There are 8 figures,
1l table and 1 Soviet reference, - ‘ : '

20016-4"
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PHASE I BOOK EXPLOLTATION . - 80V/5093

Zavadovskly, Anatolly Mikhaylovich
- Osnovy proyéktirovaniya protochnoy chasti parovykh 1 gazovykh turbin
(Fundamentals of Designing the Flow-Passage Area of Steam and Gas
Turbines) Moscow, Mashglz, 1960, 246 p, Errata slip inserted.
4,000 copies printed. ‘ ‘

Reviewer:"I. L. Povkh;'Professor,
K. G. Rodin, Candidate of Technical Sclence; Ed. of Publishing

. House: “Ye. K. Gofman; Tech. Ed.: L. V. Shchetinina; Managing
. Ed. for Literature on the Design and Operation of Machines
(Leningrad Branch,_Mashgiz)z F. I. Fetisov, Englneer,

Doctor of Technical Sclences; Ed.:

gineers engaged in designing,
turbines. It may also be
higher education, -

PURPOSE: This book 1s intended for en
producing, and operating steam and gas
useful to students in technical schools of

d calcu-

The book deacfibes modern methods of designing an
gas turbines, These

ased on theoretical and experimental material obtalned

COVERAGE:
lating the flow-passage.area of steam and

methods are b
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| Fundamentals of Designing (Cont,) o SOV/5093

An investigations of aipfoil cascades in wind tunnels and of
Btages in experimental turbines. The influence of Bome design
parameters on the aerodynamic characteristics of stages and

N8 on improving the f1
The Tsentrail!
‘tut imeni I, I, ( : arch Institute
for Boilers and Turbines imeni I. I, ov) 1s ‘mentiondd.. .. .
Kh. L. Babenko, Engineer, wrote sections 16, 24, 29, 30, and 31,
and collaborated in writing Ch, 1v. There are 57 references,
all Soviet (including 4 translations),

- TABLE OF CONTENTS;

. Foreword

- Convéﬁtiohal Symbols N
Ch, I. Initial Materials for Designing Turbine Stages

"r»»~1.‘fCharacteristics’of blade‘airfoils‘

] caéé—eyfé
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mVADQVbKIY. Anaboliy Kiklmyloviohs Priniml \.ohanuyn nmxxo. l(h L..
inzh,  POVEH, I,L,, prof., doktor tekhn.nauk, retssngzent;
- RODIN, K.G., ksnd,tekhn.nauk, red.;. GO]‘HA!I, Yo.K,, red,izd-va;
- SHCHETINIRA, L V.. tekhn red, .

{Principles of deaigning the blading of steam and gas turbines]

Osnovy prosktirovaniia protochnoi chasti parovykh i gasovykh

turbin,  HMoskva, Gos.nauchno-tekhn, izd-vo mashinoatroit, li‘b-ry.
(Steam turbines--Blades) (Gas turbines--Blades)
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uvmvsxn; A.M., land,tekhn,nauk; BABENKO, Kh.L., inlh.; AGATOROV,
7-&:. im' . : .

Forming the blading by undercutting thelbmgeanf t.gg initial
: o { troenie G no.74 G2l .
stage. Energomashinos op ) ' ( 13’7)

" (Turbinss~-Blades)
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PHASE T BOOK EXPLOITATION'  5OV/4519

. © Gukasova, Yekaterins Aleksandrovaa, Mikhail Isaakovich Zhukovekiy, Anatolly N
- Mikbaylovich Zavadovskiy, Larisa Mikhaylovna Zysina-Molozhen, Nikolay Akimavi: .

- - Bknar ', "and Veevelod Georglysvich Tyryshkin . o

Aerodinami cheskoye soveréhenstvovaniye lopatochnykh apparatov parovykh i gazovykh
turbin (Aerodynamic Improvement of Blading. in Bteam and Gas Turbines) Moscow,
‘Gosenergoizdat, 1960. 340 p.  Errata slip inserted, 4,000 copies printed.

Eda_.': V.8, Zhukovskiy, Doctor of Technical Sciences, l.irofessor, and 8,8.
" Kutateladze, Doctor of Technicsl Sciences, Profegsol; Tech. Ed.: 0.8. .
Zhitnikova., - = : S : '

:PURPQS’E: This book is intendad for englneers working in turbine-construction plants,
~ deaign offices, end power systems, and may also be used by aspirants and students
-0f advanced courees in power-machinery 'cons’cruction at schools of higher education.

- _COVERAOE: The book discudses aerodynsmic methods for investigating, profiling, and
improving the blading of steam and gas turbines. Mathods for calculating the L
potential flow about airfoll cascades and for dotgmdning energy losses on the basis JEs

* Card 1/9.
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- Aerodynamic Improvement of Blading (Cont.) . 80v/k519

of the boim&ary-layer theory are: presented., Also discussed are mathods for experi- .

mental study of the flow about blades in etationary cascades (with consideration of
three-dimensional phenomena) end on rotating models. A special chapter (IX) ireats
‘the results of aerodynamlc profiling of new blade cascades. The results presented
are based on work performed at TsKTI imeni I.I. Polzunov. The authors thank
Professor L.G. Loytsyanskly for his a.dvice. There are 124 references: 106 Soviet ;
10 English, and 8 German. ' :

‘ _TABIE OF comn’rs
E “'Foreword

.ch. I._ :Theoretieal Method.s of calculating Incompreasible Flow
n -~ Through Cascades of Airfoils (M I. Zhukovekiy) ‘
4 ,’Pla.ne rectilinear cascade ..
‘Calculating a cascade of blades according to a given velbcity tr:la.ngle
Solution of a direct problem based on conformal mapping of the
reglon of 1ncoanpressible finid flow in an auxiljary plane
Inverse problem for e cascede of airfoils
Calculating flow over a cascade of airfoils e.cccnrd.ing to s
. known circulation flow for an angle
Calculating flow in curvilinear chaxmeie
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Aerodynamie Improvement of Blading (Cont ) : BOV/4519

) Ch.' II. Calcu.‘lating Flow-Through Cascades a.t Subsonic Velocities
- . (M.I¢ Zhukovekiy) .
1. Isentropic motion of a compresaible fluid - o
2. Subaonic f.low of a gas throush a cascade of airtoila

Ch. III. Appro:dmaue Method of Ca.lculating Profile I.osaea in -
: ‘Cascades (L.M. Zyasina-Molozhen) -
: l‘. vCompara.tive evaluation of the precision of some methols of
calculating .profile. losses - . .
'Method of ‘calculating the size of impulse loss at the rear
-edge 1n flow through a cascade of airfoils’ . :
‘Determination of the dimensious of the transition region 1n
"~ the boundary layer of an airfoil
. Saquence of. the procedure of calcwating the size of impulse
- '1nss at the rear edge in flow through a cascade of alrfoils
~Comparison of caleulations with experimental values of losses
in flow through impulse and reaction cascades of airfoils
Compariscn of calculgtions with experimental values of losses
in flow through the ca.:scad.e of airfoils of a- compressor

Card 3/9
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Aerodynam.tc I'mpiovement of Blading (Cont.,) . o _ | -807/4519

- Gh. IV. Fundamenta.ls of Modsling Aerodynemic Processses in a
: Turbine Cazcade of Blades (N.A. Sknar!)
1. Principlea of modeling
2. : Criteria of similitude and e.erod,vnamie ehs.ra.eterinatd.cs
of cascades
Cba.rae"»riatic reatures of approximte modeling

Eb:perimenta.l Deternination ot Aerodynamic Characteristiaes
of Cascades of Airfoils (Ye.A. Gukasova and N.A. Sknar')
‘Basic requirements for experimental methods
- Preparation of the inflowing: stream
Experimental cascades -
Shaping the utream at the outflow from thn cazcade of blad.es
Experimental units .
Measuring methods in the mvestigation of cascad.eu 1n a
_ compressible gas
‘Methods of vorking out experimntal data

.‘carc‘lh/9 :
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Asrodynemic Improvement of Blading (Cont.) 80V/4519
' Gh. VI. Optical Methods of Investigating Plane Cascades of ALifolls

- (L.M. Zysina-Molozhen) o 126
1. General principles of the shade method and its application ' '
- in investigation of flow about bodies » o 127
2. “Application of Toepler's method in investigation of flow
. through cascedes of airfoils o 130
3. Principle of interference - ' SR 133
b.  Description and adjustment of an interferometer o ' 136
5. Photographing the interference plcture ‘ 139
6. Determination of the physical density of the investigated
medium by the combination of bands. Numeration of bands i3}
7. Determination of the density in the presence of uncombined
interference bands in the field of vision = b1
8. Determination of density in the absence of uncombined
interference bands in the field of vision , 15
9. Obtairdng the scalar representation of the interferogram 6
10. Calculaticn of basic gas dynamic paremeters 1
- ;1ls Bome resylts of interferometrle investigation of flow - . .
: aboutbo(ueg B S I";'f: - ST T - 151 .

DY
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Aqrodymmic Improvement of Bladiné (Cont.) T BOV/&SJ.Q

12. "Bample caleulation of the characteristics of flov through
a-cascade rothompzessor-airfoiJ.e according to an interferogram

| Ch. VIL. Thrse-Dimenstonal Flov in Cascedes of Blades and End Losses

- (Ye.A. Quragova) : o
1. .Btructure of three-dimensional flow at the ends of blades. -
-~ Mechanism of the formaticn of end losses A '
2. Experdmental methods for studying three-dimensional flow in

© 3+ Influence of geametric characteristics of cascades and flow
. - parameters on end losses in banded cascades
b, Generalizea empirical relationehip for calculation of end losses
" .. in banded cascadas PR o : .
“ 5+ Characteristic features of three-dimensional flow through
straight banded cascades in the presence of overlapping and axinl

- glearances

fvcaraf 69,
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Aerodynemic Tmprovement of Bleding (Cont.) . BOV/4519

Oh, VIXIX. Experimenta.l Investigation of Plane Cascades at High Bubsonic
and Supersonic Velocities (Ye.A. Gukasova)
l. Flow of a compressible gas in cascades of nozzles
2., Flow of a compressible gas in cascades of buckets

- -.Chs XX, - SBoma Renults of Aerodynamic Proﬁling a.nd Hniahing-off of
' Turbine Airfoils for Suberitical Flowsat TsK¥I (n L - Zhukovskiy
, and N.A. Skonar') - ‘
" General aspects
~-Vane profiles
Bucket profiles )
- Efficiency of new profiles .
Influence of the method of. formation of strengthened
outﬂow edges on the operation of cascades -

Ch. X. Methods or Experimental Investigation of Turbine Stages in
: _Conditions of Rotation cn Models at TsKTT (A.H. Zavadovskly)
l. General aspects ' :
. Aerodynamlc chameteristics '
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Aerodynamic mpa-oveaent of Bleding (Cont ) _ BOV/k4519

Ch. XL, Loases in a Turbive Stage and Consideraticn of the Posaibility —
ol Calculating the Basic Cha.racterietica of the Stage -

(A M. Zavadovekiy) _ ‘ 245
1. Profile and end losses ’ . S . 25 .
2.  Fen losges : 252 ’
3. Logses due to leakage through re.dial uearancea 1n nonehrouded
vanes 258
4. Losses due to 1enkage through axial clearances in stages with
- ghrouded vanes - : 266
5. . Lossa#d ‘dne. to: leakage through gaps 1in contacts of working-
" - wheel shrouds 267
6. . Influence of auc’cion end 1nduction 1n e turbine stage vith
~ ghrouded vanes 270
7. losses due to the flow of the working fluld in channels of
- a turbine stage vith negative reaction 272
8. Some considerations on the possivility of detemining basic .
characteristics of a turbine stage by ca.lcn.mtion B ' 276

cara8fy
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“Asrodynamic Improvement of Blading (Cent.) o s0V/4519
" Gh. XIT. Turbine Stage With Long Blades (v @. Tyryshkin) ' 286
1. On designing turbins-stage bladns vith a small width
10 length ratio 286
2. Experimental mvestigation or the blading of turbine stages
_ with small width to length ratios - 294
. 3. On the influence of tha degree of reaction and of basic
. -constructional elsments on-the characteriatias of & turbine v
-sta.ge with long blades , ~ R : 301
: AAppeudix 1. A. Computa.tion of Geometric Series Coerricients
- - Computation of Functions According to Given
7 A » Geometrio Jeries Coefficients - , 312
N "j“AppendirZ. TsKTIBladeCascads (Beech.Ix) o —_— o8
mmomphy : S » | SRt B
AVAJ;LABLE Library of Congms:s 7 | |
” «r:ara9/9 e T Ty S s/
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ZAVADOVSKTY, A M., Jand, bekhn,nauk:

P

Salecting the reactivity for turbine steges. Teplo;z)mrgetika
7 no.2:31-33 F 160, (urBa 33:

1. TSentral'nyy kotloturbimvy 1nst1tut.

(Turbines)
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BQV/96-60-2-5/24»

| Zavadb#ékiy; A, M,“,Qandidéte of Téchnical Bclences
n of Turbine stages

Z=iootion of the Reactio _
pp 31-3% (USSR)

pIMIE:  Beleo
PERIODICAL: " Teploenergetika, 1960, Nr 2, _
i blading, including twisted

 ABSTRACT: Previously, in designing turbine
ttention was paid to heat-drop
metimes

blading, insufficient a
distribution, and~negative»reaction'waa 80
the blade roots, In present practice there

permitted in th

is zero OT glightly positive reaction at all blade roots

when operating under design conditions; vut it is still

not certain whether the amount of reaction chosen 18 in v

fact the optimum and if &0 for what reglon. Consgider the ‘

turbine blading‘illustraﬂed diasrammatically in PFig laj

if the degree of resction 18 small, there will be little
put there ma&y

_Ieakage*tnr

the peripheral gap 1ncrease;.

- for stages with short blades, correspo
Card 1/2 the optimum valoclity ratio has 8 corresponding optimum
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ection of the Reaction of Turbine Stages
o 'rangeuofrréactidn._”Stagos nade according to the diagram

. on Fig 1b have 1o by~pass ducts such as are provide
by the,rotor-diao-aperturea in the first caseé. Hence
he diaphragm,glands,mtxea

all steam passing through t
altering the blade root conditions.

-with the main flow,
This may somewhat modify'the.reqnirements,of the blade
root reaction, In stages with a drum-robtor, as 11lustrated
in Fig 16, 8 higher degree of reaction leads to greater L//
"[peripherai leakages but the root leaksges are reduced.
’ The‘maximum'stage,efficiency with allowance for losses is
 given by expression (1).  Buitable values of stage
reaction may be calculated by expression (2); other
- formulae are given for ealculating the reaction under

various condivions. "If the turbine flow path is made
the influence of

according to the diagram of Fig 1n,
leakageson the stage efficiency may be evaluated from
L taken from the author's article in

the curves of Fig

Teploenergetikn,'Nr 6, 1957, A pumerical cxample of stage

reaction'calculation s then worked out. <There are 4 £

figures and 6 Soviet references., - E
. Mgentral'nyy kotloturbinnyy institut (Central Boiler i’

Turbine Inspi@ute)
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AUTHOR: e SOV/96-59-6—3/22
AUTHOR: .__ Zavadovskiy, 4.1, (€andidate of Technical Sciences)

.TITLE: ° The ‘Selectlon of Overla ‘
*lap in Turbine St vy
- Perekryshi v turbinnykh stupenyakh? agas (0 vybore

PERIODICAL: Teploenergetika, 1959, Nr 6, pp 17-21 (USSR)

_ABSTBAC$: In turbine stages of the construction shown in Fig 1 the
o oggeshgtﬁtgg perighery depends on a
: ) e e most important are: the
| Zggpghoi ghe annular space (flow path) of the blading
_ lengtﬂe‘g ape of tPe channels in the gulde vanes; the
ren fqﬁhthe axlal gap between the wheel shroud and the
> g’so c e,diaph_rvagm; - the distance between the outlet
blgdi o. the guide vanes and the inlet edges of the
wh? hn%ﬁ the value of the overlap, that 1s the amount by
ot gh e peripheralrdiameter of the blades exceeds that
o ¢ gulde vanes; the axial overlap of the shroud;
' 6.angle of divergence of the flow beyond the guide
o i and the values of the Reynolds and Mach numbers.
_ c;or ingly, the stage efficiency can be oxpressed by a
Lo re ationsh%p of the form of expression (1), This article
jCardrl/u_cgnsiders the influence of stage geomobtry upon efficiency
i , ‘a sub-critical Mach numbers when the values of the

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920016-4"
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.~ Tho 8aloction of Overlap in Turbine o A
s o B Reynolds number are greater than 1 x 109 and optimum
velocity ratio is maintained, A previous article by the

‘same author (Teploenergetika 1955 Nr 10) showed that

the ends of the working blades and also lowers the
Thg flow leaves the gulde vanes at an angle -

from neighbouring channels,

P Tessure gradient along the blade radius and the flow
8Xpands more. than it would in the absence of the twisting,

ge, the amount of twisting of
anes 1is the main factor that
- governs the angle of divergence of. the active part of the
In selecting the amount of
overlap it is-necessary'to'ensure'that, on the one hand,
: the leakage through the axial gap is as small as possible,
Card 2/4 @and on the other hand, the flow conditions over the rim
of the working blades at the per

- Therefore, in a turbine sta
- the flow beyond the guide v.

flow before the Tunner,

APPROVED FOR RELEASE: 03/15/2001
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- the influence of va
;twisting of the flozfous

stage geomet;
tests,

the ‘
2 twisting

and 2¢
er T
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The Seloction of Overlap in Turbine Stages
influence of axial gap and overlap as function of K is
given in Fig 3, which may be used to determine the
conditions under which overlap is unfavourable, This
graph should not be used for stages with glands over the
shrouding on the working blades because in this case the
influence of overlap on the aerodynamic characteristics
is much less,
-There are 3. figures, 1 table and 3 Soviet references°

ASSOCIATION. Tsentral'nyy kotloturbinnyy institut
Card 4/4

(Central Boiler Turbine Institute)
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AUTHORS:

PIPIE:

PuRTODICAL:
ABSTRACY:

T S00/96-59-2-5/18

Zavadovexiy A M., Candidate of Technical Seiencss
Pabenko, Eh.L., Eangineer -

" A Nethod of Designing the Flow Parts of Steam and Gas

Turbines (Metod proyektirovaniya protochnoy chasti.
parovykh 1 gazovykh turbin)

Teploonergetika, 1959, Nr 2, pp 2%-28 (USSR)

It 1s not yet possible to calculate all the character—

‘latics necesgsary for stage design and it in, therafore,
recommended to use the so~called model stage method.

An appropriate model stage is taken as the basis for

. designing a group of stages or, in some cases, the
- éntire flow part of the turbine by making appropriate

changes in the dimensions of the initial stage. The
aerodynamic characteristics that are required of each

- model stage ave stated in Eq (1) to (8). In addition,

data should be availableabout thz model stage from _
which the flow preperties of the designed stages can be

. determined to a first approwimation. It is important
. to include the necessary strength calculations at an
- early stage. The number of shapes may be selected on

S Card 1/4

the basis of identical heat drop on all the stages
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. developad from a single model stage. The .design of
- the f£lsw part is develcped by comparing different
- " wariants of change of diameters, heat drops and stage
- shapes subject to certain stated requirements. Ig %10)
ig derived for the isc-entropic heat drop on the stage
" with allowance for inlet wvelcsity. The factors that
~ govern the heat drop in the stage are easily seen from
" this formula. . A design procedure ie then recomsended.
" phe diameter and length of the lust stago are determined
- from Eq (11) and the necessary approximate strength
calculabions are made. The number of stages is
selected and a law of stage dlameter ratio is taken.
. fhe various other characteristics that are required
. can then be debtermined. Tinally the critical speed.
. of the rotor is determined. Various other requirements
.. that occur in the calculations are stated and finally
a numerical example of u design i glven., Typlcal
* blading performance curves that are required for the
. purpose of the calculations are given in Fig 1 and 2.
Phe design of stages for variable opsrating
conditions is thken considered in a similar
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. way, using the same basic equatlons. If molel stages
- corresponding to the given conditicns of operation are
‘not available the design must be based on the velocity
triangle method. As it is not possible to calculate
- all the losses in the flow part when the wvelocity
;trlangle ‘method of design is used, 1t is nscessary to
‘make use of experimental data obtalned during tests on
blading mounted on turblne wheels. Then it 1s not
~ necessary to design each stage of the turbine anew but

in this case too, the same prinﬂlgles can be adopted as

-are used in the model stage metho Here again, the
total heat drop in the turbine is divided into several
parts,. each corresponding to a group of similar stages.
A single stage is then designed for each group and forms

- a basis for the design of the rest of the group. The

- general principles are the same as in the provious
-methods. The formules necessary for design by this
‘method is then given and typical curves recuired in the
~calculations are also gilven in Fig 4, 5 and. 6.
Expression (17) is used to. determine the efficiency of
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the elpmentary sbage. Yurther s“eps in the design
procedure are explalned and finally a numerical
exampla of desipn is L:w“n. - Mhero aro 6 fipures and
5 Boviet references.

: ASSOCIATION Psentral’nyy Ybblotufblnnyy Ingtitut (Ceatral Boiler
Turblne InstituLe)

Card 4-/4»

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920016-4"



